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Eye exam can be as efficacious as physical one in determining health concerns. Retina screening can be the very
first clue to detecting a variety of hidden health issues including pre-diabetes and diabetes. Through the process
of clinical diagnosis and prognosis; ophthalmologists rely heavily on the binary segmented version of retina
fundus image; where the accuracy of segmented vessels, optic disc and abnormal lesions extremely affects the
diagnosis accuracy which in turn affect the subsequent clinical treatment steps. This paper proposes an
automated retinal fundus image segmentation system composed of three segmentation subsystems follow same
core segmentation algorithm. Despite of broad difference in features and characteristics; retinal vessels, optic
disc and exudate lesions are extracted by each subsystem without the need for texture analysis or synthesis. For
sake of compact diagnosis and complete clinical insight, our proposed system can detect these anatomical
structures in one session with high accuracy even in pathological retina images. The proposed system uses a
robust hybrid segmentation algorithm combines adaptive fuzzy thresholding and mathematical morphology.
The proposed system is validated using four benchmark datasets: DRIVE and STARE (vessels), DRISHTI-GS
(optic disc), and DIARETDB1 (exudates lesions). Competitive segmentation performance is achieved,
outperforming up-to-date systems and demonstrating the capacity to deal with other heterogenous anatomical
structures.
Proposed Method:
In this section, our system results for each anatomical structure are compared to
separate benchmark methods and systems. We report the results of experiments
conducted using our proposed subsystems (vessel extraction, optic disc extraction,
and exudate extraction subsystems) and compare them with existing up-to-date
techniques and methodologies.
Performance Evaluation: Conclusion:
We have proposed a generic system for automatic detection, localization and extraction of three
retinal anatomical structures using a hybrid of fuzzy set theory and morphological operations.
From a clinical point of view, the extraction of retinal structures is the first step in the design and
development of computer-assisted diagnostic systems for ophthalmic issues. The outputs of these
proposed subsystems (vessels detection subsystem, optic disc subsystem, and exudates lesions
subsystem) are integrated in a compact manner to capture the clinical information that they
contain. From a research point of view, our work makes two major contributions. First, our
proposed system eliminates the need for designing a separate system for detecting each retinal
anatomical structure; one compact novel system was used to extract three different anatomical
structures with various features and textures. Building upon this system, a hybrid framework for
performing detection and extraction tasks for other anatomical structures either inside the retina
or other organs can be developed. Second, the proposed system is highly robust and accurate as
well, as it has been shown to perform better than the state-of-art on the public DRIVE, STARE,
DRITSHTI-GS, and DiaRetDB1 retinal datasets. In addition, it performs well at extracting vessels
and optic disc from pathological retinal images. Therefore, it can be considered ideal for real-life
diagnosis applications. Experimental results showed that for the same dataset used, our proposed
system has achieved superior results in terms of specificity, sensitivity and accuracy. This is a clear
indicator of the powerful system that can be yielded when a highly discriminative operator such as
morphological operations combined in a hybrid manner with highly nondiscriminative ones such
as fuzzy sets. This hybrid combination can be viewed as some sort of trade-off between the crisp
world and the fuzzy one.
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